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SYLLABUS

Pine Orchard Harbor at Branford, Connecticut has been
improved by local interests to permit shipment of crushed stone
by tug snd scows at a large saving in trensportation cost over the
cheapest alternate route. Traffic in the present 12-foot channel
is subject to tidal delay which would be eliminated by construction
of a 15-foot chennel. The desired improvement would provide general
navigation benefits to commercial navigetion, end as the harbor chan-
nel is used by a single shipper, also would provide local benefits.
The benefit-cost ratic of the desired improvement is 2.0 to 1.

The Division Engineer recommends authorization of a Federal
navigation project st Pine Orchard to provide a 15-foot channel, 100
feet wide from Long Island Sound to the New Haven Trap Rock Company
loading basin, The recommendation is subject to the requirement that
local interests enlarge the basin to 3.2 acres and maintain it to a
depth of 15 feet, make a cash comtributiem of LO percent of the con-
struction cost of the Federal project chamnel, end hold and save the
United States free from damsges from the improvement.

The estimated Federal cost of the project is $90,000 (Merch
1957), exclusive of $2,000 for additional navigation aids, with
$22,000 snnually for maintenance. The non-Federal cost is estimated
at $90,000, of which $30,000 is the cost of enlarging the loading
basin and $60,000 is the required comtribution recommended.
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NOT FOR PUBLIC RELEASE

CORPS OF ENGINEERS, U. S. ARMY
OFFICE OF THE DIVISION ENGINEER
NEW ENGLAND DIVISION
150 CAUSEWAY STREET
BOSTON 1%, MASS.

April L, 1957
NEDGW

SUBJECT: Survey of Pine Orchard Harbor, Branford, Connecticut

TO: Chief of Engineers, Department of the Army, Washington
259 Bﬂ CO
AUTHORITY

1, This report is submitited in compliance with an item in-
cluded in Section 7 of the River and Harbor Act approved July 24,
1946, which reads as follows:

"“The Secretary of War is hereby authorized and directed
%0 cause preliminsry examination and surveys to be made
85 cccovosccoccssss-Harbor at Pine Orchard, Branford,
Connecticut.”

2. Pursuvant to the above suthorization, a partially favor-
able preliminsry examination report was submitited February 249
1956. The Division Engineer recommended that no further study
be made on improvements for recreational craft at Pine Orchard
Harbor at this time. He did recommend, however, a study of sur-
vey scope to determine the cost and economic justification of a
Pederal project for commercial navigation and to determine the
amount of local participation which should be required. The Board
of Engineers for Rivers and Harbors concurred with the views of the
reporting officer and recommended that a survey sbudy be made in
the interests of commercial navigabion.

3. A sbtudy of survey scope was assigned to the New England
Division by the Chief of Engineers on July 10, 1956.

SCOFPE OF STUDY

b, Bxtensive investigations have been made of Pine Orchard
Harbor for this report. A detailed hydrographic survey, including
soundings and probings was made 10 determine the character and
volume of materials to be dredged. Studies have been made of the
operation and delays associated with navigation in the existing
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chamnel aznd the effect of reducing these delays. A public hesring
was held at Pine Orchard on August 26, 1947. This hearing and
other more recent contacts with local interests are described under
Improvemens Desired.

DESCRIPTION OF NAVIGATION CONDITIONS

5. Pine Orchard Harbor is locsted on the norith shore of Long

Islsnd Sound in Branford, Connecticut, about 7 miles east of the
enbtrance Lo New Haven Harbor and abeu+ 3 miles east of Branford Har-

bor. The harbor consists of two basins, one or the west side at
the Pine Orchard Yacht Club, protected by a breakwater off Brown
Poin%, and another on the east side st the New Haven Trap Rock
Company dock: A l2-foot channel extending from the New Haven Trap
Rock Company basin about 2,500 feet to deep water was constructed
and has been msintsined by that company. The harbor is protected
by seversl shoals, rock outerops and islands generally in two
groups called Blackstone Rocks and the Thimbles.

6. The Pine Orchard vacht basin covers about 20 ascres and is
5 40 6 feeh deep. This bab;n and the protecting breskwster were
constructed and are maintained by the Pine Orchard Ciub.

7. The mean raungs of tides at Money Island in the Thimbles is
5.6 feet. The epring range is 6.6 feet. The lowest tide %o be
expecied is minus 2.5 fesed. The locality is shown on United States
@sasﬁ an@ Geodetic Survey charbs Nos. 217 and 1212 and on the map
ceompanying this repori.

TRIBUTARY AREA

8. The area near %he harbor iz the Pine Orchard section of
Branford, Connecticut, sn exclusive residential area of 1«?%6 sum-
mer homes and hotels. The single industrial activity iz the ship-
ment oI Grap rock by the New Haven Trap Rock Company from their
dock on the sashern gide of the harbor. The principal local occu-

1,3 gummer resord business. Inland from the harbor Lhers
is & smelil amount of farming.

S ne Branford Stsam Railwsy, a subsidisry of the New Haven
Tray Rock Company, provides @rELgh* service from their gquarry in
Noxtk Branford to the dock abt Pine QOrchard Harbor, and z connaction
to the Shore Line of the New Yorkaﬂew Haven and Hartford Raiirocad.
Railrosd ard bus service are available ab Branford and New Haven.
The arss 15 served by a nstwork of good roads. No bridges sross
the harbor,

FRIOR REPORTS

10. Under ths pressnd a EJerﬁy an unpubllﬁhed.nre;lmlnary
sxamingblon report was submitied February 2&, 1956 and reviewed by



the Board of Engineers for Rivers and Harbors. This report was
favorable to a survey study of the need for improvements for com-
mercial navigation.

1i. There is no Federal navigabion project aubthorized si
Pine Orchard Harbor.

OTHER IMPROVEMENTS

1z, Al improvements &t Pine QOrchard Harbor have been accom-
plished by local interests. The New Haven Trap Rock Company has
constructed and maintained a 12-foot channel 60 feet wide to their
dock with a bturning basin and berth for the shipment of crushed
stone by barge. The turning basin depths range from O to 16 feet
with 2.2 azres over 12 feeb. Since 3.91% the channel has been
dredged by that company in 1920, 1922, 1925, 1929, 1942 and as
shown below:

Date Quantity Dredged Expenditure Areg Dredged

Och. 1946 28,900 cu. yds $20,256.60 Basin and channel
Merch 1951 36,966 " 25,897.20 Basin and channel
Sept. 1952 19,750 " " 15,800.00 Partial

April 1954 10,000 " ™ 8,000.00 Partial

March 1955 8,250 * *® 8,250.00 Basgin

April 1956 2k,760 " " 2k ,760.00 Basin and channel

Total 128,626 cu. yas $102,963.80

13, I% was stated at the 1948 hearing that dredging coss
bad heen of the order of sboul one third of 5 miliion dsLa:zrs since
191k,

1%, The Pine Orchard Club has improved the western part of
the harbor for recreational craft. Since 192k, a breakwater about
800 feet long has been constructed to shelter the yacht basin and
an area of about T acras has Leen dredged to T feet gt mean low
water. The expendituresz by local interests for this improvement
have been aboub $153,000, of which $93,000 was for o:iginal work
and $60.000 for msintenance dredging completed in 1951. In addi-
tion, ths yacht club bas construehsed a club house, s dock with
slips for aboudt 20 boabts, and provided mooring piles.

TERMINAL AND TRANSFERS FACILITIES

15. The New Haven Trap Rock Company dock is a pile and
timber siructure about 300 feet long with depths alongside of
about 17 feet. On the dock is a barge loading conveyor with a
loading capacity of 700 tons per hour. Crushed stone is brought
to the dock from the North Branferd quarry over the Branford
Steam Railway and gravity dumped inko the conveyor storage bins.
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Mooring pils clusters have been provided in the turning basin for
barges awgiting loading or a tug. There are no provisions for un~-
loading vessels at this dock. The dock is equipped with machinery
for moving the barges inside the basin, without assistance from a
tug. The baszin can accommodate 8 empty scows, 7 loaded scows, one
scow under the chube and one tug during loading operations; and 9
empty scows, 9 loaded scows and 3 tugs overnight. ‘
16, The Pine Orchard Glub has a pile and timber dock in

front of the «lub house. Depths alongside range from 2 to 7 feet.
Gagolins, water and suppliss are available %o club members and

-

vhis dock. The olub has also provided a small oile and

1

gueshs ab U ol
timber pisr at the inshore end of the breakwsher as wall 48 mMOOr-
ing pilas for recreational crafs,

LMPROVEMENT DESIRED

Avthority for this study was requested by local inter-
red lmprovements for recreahbional boating. Their
resented &t a public hearing held a% Pine Orchard.

1948 and &% & confersnce in 1955. The unpublished

¥ examingtlon report submitted February 2%, 1956 con~
improvements dssired for recreational craft. It wae

i : 0f ths Division Engineer that although local interests
1L Federal improvemsnt of Pine Orchard Harbor for recreational
(2) the benefiss from such improvement would no® be Suffi-
50 Justify the large expenditure required, (%) local inber-
should be required to make a subshbantial cash contribution,

¢ town officials have indicated that such cooperation is not

% {2} in view of the restricted naturs of property in
rea 1% 1s doubbful thab sn adequate landing, open to %he pub=-
uld be provided near the desired anchorage.
tha’ no further siudy of improvemernts Tor

i s bz made. The RBoard of Engineers for Rivers and
“OrE reviewed the repert and concurred with the views of the
Lzion Euginesr. No further study has been masds of improvements
srzational navigation.

&0

18. In 1955, the New Haven Trap Rock Company regussied a 17-
foot channsl to the loading bssgin at their dock. The company
stated that the existing channel was inadequate and the tug and
barge braffi: o their dock was subject to seriomg tidal delays.
In sddition, i% was felt that the 17-foos channel would permit
the company to ship in smail tramp zteamers to poirts outaide of
Long Isiand Sound.

19. Early in 1957, the New Haven Trap Rock Company con-
Ttracted to supply 750,000 zubiec yards of crushed rock annually
for 10 yesrz <o the New York Trap Rock Company; the rock %o be
shipped by barge from Pine Orchard Harbor. Because this tonnage,
when added Yo barge shipments %o other customers will bring the
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annual volume through Pine Orchard Harbor to over a million tons,
and because information developed during the survey study indicated
that the largest tug owned by companies operating into Pine Orchard
Harbor had a draft of only 15 feet, the company modified their
reguest for improvement.

20. The company now desires a 15-foot channel to redunce the
tidal delays tc their prospective waterbourne shipments through
Pine Orchard Harbor. In case, however, that this is found too
expensive, and not economically justifiable, they requested a
Federal project to maintain the present 12-foot channel.

EXISTING AND PROSPECTIVE COMMERCE

21l. BShipments of crushed stone from Pine Orchard Harbor hsve
increased steadily since World War II. Annual tonnage figures
since 1943, sz supplied by the New Haven Trgp Rock Company are as
followss

Year Short Tons Year Short Tons
1943 165,236 1950 121,865
19%% 3h,773 1951 174,187
1945 28,607 1952 29k ;545
1946 35,552 1953 356,929
1947 51,016 195k 249,807
1948 78,851 1955 398,986
1949 95,620 1956 508,58k

22. The monthly shipments of trap rock since 1954 were as
follieows:

MONTHLY SHIPMENTS IN TONS

Morth 1954 1955 1956
January 71k 16,388 26,288
February - 27,766 26,508
Merch 7,685 19,433 17,712
April 8,339 39,165 29,107
May 27,547 50,683 52,656
June 29,15% 555339 575512
July 45,890 55,167 51,393
August 27,852 27,210 55,432
September 22,845 35,684 48,387

ctober 355295 29,851 62,375
Novenber 28,574 26,590 51,500
December 15,912 25.710 29,712

23. All of the abovs shipments have been made o various
points in Long Island Sound along the cosst of Connecticus, New

—
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York City and Long Island. Very limited shipments have bheen made
outside Long Island Sound, mostly before 1940. Following is a list
of such shipments and destinations as supplied by the New Haven
Trap Rock Company:

Date Degtination Tons
1928-1932 Nantucket Island 15,000
l928~1932 Martha's Vineysrd 30,000

1932-1936 Buzzards Bay 20,000
“‘,9“%?«;% 936 Wareham 15,000
191%£-1938 Newport 100,000
1930-194%2 Fall River 100,000
1925~-2028 New Bedford 75,000
19281930 Tiverton 10,000
1919-1938 Providence 1,500,000
1930-1940 Tavnbon 10,000
1930-1940 Norwich 25,000
1930-19%0 New London 75,000

2k, Arnnual waterbourne shipments of crushed rock from Pine
Orchard Harbor have increased from 36,000 tons in 1946 4o 174,000
tons in 1951 and to 508,000 tong in 1956, an increase of 480 per-
cent in the 5 year period beiween 1946 and 1951, and an increase
of 290 percent in *the 5 yesr peried 1951 to 1956. If this type of
progreszsive increase were Lo continue during the next 5 years, the
increass from 1956 o l96l would be sbout 200 percent, resulting
in an annual volume of 1,000,000 tons in 1961. However, the New
York Trap Rock Corporation has conbracted to purchase 750,000 cubic
yards of crushed stone annuslly, for a 10 year period beginning in
1958. Thisz firm order, and shlpments to other customers, will
result in aunusl pblpmsn s of over 1.000,000 tons by barge fron
Pine Oraf"wa Harbor. The New Haven Trap Rock ¢ ompany has stated
that preszsnt resﬂvves 1¢ vhB Bran&ord guarry will nermlv operaf;on

c“ ihe demand for aggrngates for industrial expan-
sion and Jor highway constraztion it is congidsred that the area
around Long Igland Sound will reguire increasing volumes of crushed
trap rock over the nexbt 5C years. It is expected that the present
TEl&uiGnDhip batween barge rstes and other shipping methods will

ot change mabderially during *thiz period. On this basis 1% is
ubflmateﬂ that Large shipments of trap rock from Pine Orchard Har-
tor will average ab least 1,000,000 tons snnually during ths 50-
vear period from 1960 to 2010.

VESSEL TRAFFIC

oe

25. The locsl recresibion flzet consists of shout 100 sail
and powsr boats ranging in lengih from.l& to 50 f=zef, bubt ail of
thesz have sufficiently low drafis not to realize any direct bene-
fit from Ehe desired improvement. No recreational crafl use the
loading basin or the approsch channel,
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26. The New Haven Trap Rock Company loads over 500 barges an-
nually at present, each barge having an average capacity of about
750-tons. On the basis of 850 round trips made by barges in 1954
and 1955, a percent distribution was computed of scow-trips and
draft as shown below:

Draft 7' T7.5* 8* 8.5* 9' 9.5' 10' 10.5' 1i' 11.5°
% of To-
tal Scow- C.5% 0% 1.5% 4.0% 2.5% 5.5% 72.0% 3.5% 5.5% 5.0%

Trips

27. A similar analysis was made of 1,262 tug round-trips in
195k, 1955 and 1956 with results as follows:

Draft 8! 9' 10’ N 12!
% of Total 3% 5% 16% 260 50%
Tug-Trips

28, Some of the companies that operate tugs into Pine Orchard
Harbor own tugs over 12-foot draft. Available data indicate three
such tugs, one 13-f%., one 14-ft. and one 15-ft. draft, none of which
has been reported to have made trips into Pine Orchard Harbor during
195%'3 1955, and 1956.

29. Empty barges are brought in by tug boats, which usually
de not walt, bubt come back later for a tow. The maximum nunber of
scows which have been towed by a single tug into Pine Orchard Har-
bor was reported to have been 13. Study of recent records indi-
cates that a tug mskes a trip to Pine Orchard for every 700 tons
of rock shipped from the harbor, and that the average barge load is
760 tors. The average tow is 1.85 barges.

DIFFICULTIES ATTENDING NAVIGATION

30. The difficulbies sttending navigation in the commercial
channel are those attendant upon tidal operation of tugs with
barges in the present narrow channel. There is no detailed informa-
tion available on accidents and damage to vessels. + was stated
at the 1948 hearing, however, that such damages amoun®t to several
hundred dollars annually. In July 1956, the ll-foot dreft tug
"Stamford” was delayed haelf a day and almost overiurned when it went
aground at the edge of the chammel.

WATER POWER AND OTHER SPECIAL SUBJECTS

31. There are no matiers of water power, flood control or pol-
lution pertinent to this report.



FLANS OF IMPROVEMENT

o

3=. The New Haven Trap Rock Company desires a 15=Ffoot chan-
nel from their loading basin at Pine Orchard to deep waber in Long
Island Sound to eliminate tidal delays and navigation difficulbies
to present and prospective tug and barge traffic. The company
indicated that in the event that a deeper channel was not justi-
fied, s Padersl project for & l2-foot channel was desired.

33. Traffic in the present channel is subjest to tidal
delay as wsll as delzy and risk of grounding due to the inadequate
channel width. A 15-foot deep channel would permit all of the
present ra”fic of +ug= up to 1lZ-foot draft to operate with a safe
clearance and withou® %idal delay. It is considered that provi-
sion of g 100~ fo ot wide chamnel would substantially reduce the
delay and hazard dus to the present inadequate width. The present
loasding hagin with 2.2 acres over 12 feet deep is not considered
adequate Zor the prospective future volume of traffic, particularly
if the channel is improved. Because 1t is desirable to permit tugs
to stay in the basin during periods of low tide, the basin should be
mainiained Lo a depth of at least 15 feet, if either a 12 foot or 15
Toot channel is provided. The plans of improvement considered in
this repors would provide a channel and loading basin as follows:

&

c al: 15 feet deep, 100 feet wide, 4,500 feet
l

Y. Channel: 12 faet deep, 100 feet wide, 2,500 feet
Loading OmSlﬁé 3.2 acres,; 15 feet desp.

SHORE LINE CHANGES

3. Pins Orchard Harbor, in Branford, Connecticu® is loca'ted
in & very irrvegular ssction of the Connertlcut coagstline that
generally composed of resistant rock with numerous pocketb beaches
between rocky points. The channsl dredging desired by local inter-
esbs would have no significent effect on the adjacent shors line.

REQUIRED AIDS TO NAVIGATION

25. f"he United Stztes Cosst Guard has been consulied and has
advised thet additional aids to nav;gatlon will be reqplvmWﬁ For
both plans of improvement i% was sstimated that L sdditional buoys

ired at a first cosh of $2 000, The annual malntenance

would be regui i
ids ©0 navigation for thig plan was estimated at $200.

cost for =

ESTIMATES OF FIRST COST

36. Eshimates of first cost have been prepared for ths Lwo
plans of improvement considered in this report. Probings were made
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in the hydrographic survey to determine the relative hardness of
the material to be dredged and the existence and extent of sub-
merged rock areas. There were no indications of rock in any of
the areas considered and sll proposed dredging would be of ordinary
terial consisting of mud and sand. Dredging quantities are in
terms of in-place measurement and provide for dredging to the par-
ticulsr depth plus ar alilowance of one foot overdepth. Side slopes
of 1 vertical on 2 horizontal were used. Unit prices are based on
prices prevailing in March 1957 and on removal of material by con-
tract dredging. Federal construction costs are based on construe-
tion and msinbtenance of the channel and Non-Federal costs are based
on enlarging and mainteining the loading basin. The estimate of
first cozt of consiruction for the improvement is presented below:

PLAN OF IMPROVEMENT 15-foot 12-foot
Channel Channel

Federal Construction Cost
Corps 0f Engineers: Dredging Channel

Volume of material to be removed 78,000 ey 16,000 cy
Estimated unit cost $1.60/cy  $2.25/cy
Construction contract cost $125,000 $35,000
Contingencies 15,000 5,000
Engineering and Design 4,000 1,000
Supervision snd Admiristration 6,000 4,000
Total $150,000 $45,000
Coast Guard:
Additional aids to navigation 2,000 2,000
TOTAL FEDERAL CONSTRUCTION COST $152,000 $47,000

Non~-Federsl Construction Cost
Ioesl Interesis: Dredging 15-foot
Logding basin,’%.2 acrés

Volums of material o be removed 20,000 ¢y 20,000 cy
Estimated unit cost $1.60/cy  $2.25/cy
TOTAL NON-FEDERAL CONSTRUCTION COST $30,00C $45,000
TOTAL PROJECT CONSTRUCTION COST $182,000 $92,000
(Maxch 1957)

ESTIMATES OF ANNUAL CHARGES

37.- Estimabes of annual charges have been made for both con-
sidered plans of improvemenit. Mainbenance costs are based on
volumes dredged frau the exisiting channel and basin during the
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past few years. The estimated volume of annusl maintenance dredg-
ing whizh will be required in the present and considered improve-
ments are shown below:

Volume in Cubiec Yards

Channel Basin
Present 12'x60' channel and
10% %o 177 basin 4,000 4,000
12'x10C0* channel 2,500 feei long
and 15' basin 6,000 5,000
15'x10C" chamnel 4,500 feet long
and 15' basin 11,000 5,000

38. Annual charges are based on an allocation of costs to
local interests {(z single beneficiary) of 50 percent of the total
project construction cost. Annual charges on Federal investment
have been computed with an intersst rate of 2~L/2 percent and &
project life of 50 years, with Federal maintenance of the channel.
Annyal charges on Non-Federgl investment have been computed with
an interest rate of 4 percent and = project life of 50 years, with
local interesits maintaining the loading basin. Annual masintenance
costa are compubed on the bagis of probable maintenance dredging

every three years at a unit cos® of $2.00/cubic yard.

15=foot 1l2-foot
PLAN OF IMPROVEMENT Channel Channel

Fedsral Invesghment
Corps of Enginesrs:

Charme.. Dradging $90,000 $45,000
Coast Guzrds

Aids %2 navigabion _._2,000 2,000

Total Federal Investment $92,000 $L7, 000

Non~Fadsral Tvvwatmwnf
Ioecal ITvnkeresd

o
e

Cagh contribubion $60,000 0

Dradging loading basin 30,000 45,000

Total Non-Federal Investment $90,000 $k5,000
TOTAL INVESTMENT COST $182,000 $92,000

Federal Annual Charges

Corps of Engineers:
Intersst on iavestment
Amortization {50 yr. 1i
Maintensnce of Channel

(2=1/2%) $ 2,300  $ 1,100
fe 900 500
22,000 12,000

Total $ 25,200 $13,600
«1Q-



15-foot 12-foct

TOTAL INVESTMENT COST Channel Charmel
Coast Guard:
Toterest on investment (2 1/2%) $ 50 $ 50
Amortization (50 years) 20 20
Maintenance of Aids to Navigation 220 220
Total $ 290 $ 290
NON-FEDERAL ANNUAL CHARGES
Local Interests:
Tnterest on investment (L%) $ 3,600 $ 1,800
Amortization (50 years) 600 300
Maintenance of loading basin 10,000 10,000
Total $1;,200 $12,100
TOTAL ANNUAL CHARGES
Federal: ‘
Corps of Engineers $25,200 $13,600
Coast Guard. 300 300
Total $25,500 $13,900
Non-Federal:
Tocael interests $1L,,200 $12,100
Total $%9,700 $26,000

ESTIMATES OF BENEFITS

329, The present improvement at Pine Orchard Harbor was con-
structed and has been maintained by the New Haven Trap Rock Company
to permit economicel shipment of crushed rock to points on Long
Islend Sound. Ioading barges st Pine Orchard have made possible
large savings in transportation costs over the cheapest alternative
routs, However, the tugs and barges now used for this traffic are
subject to tidal delays and the risk of grounding om the sides of
the present 12-foot deep, 60=foot wide chammel. Ressonably
prospective future traffic would be subject to similar difficulties
as woll as delays from congestion in the present 2.2 acre loading
basin. The plans of improvement comsidered in this report would
reduce the cost of transporting crushed rock through Pine Orchard
Harbor - by eliminating these difficulties.

L0, K study has been made of the present improvement at Pine
Orchard Herbor to determine the need for comtinued maintenance of
the existing chaunnel and basin. A breaskdown of tonmnages and of
shipping rates to verious locations in 1955 (Shown in Table 1) indi-
cates that transportetion costs from the Branford quarry, by barges
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loaded at Pine Orchard, to the ports of destination ranged from
$0.70 4o $1.15 per ton. The mean transportation cost was $0.83
per ton for the 1955 tonnage.

1. Shipment by the cheapest albernate route, either by rail
or by truck to New Haven and by barge from thers, would have in-
creased the mean transportation cost to §$1.26 per ton for the 1955
tonnage. The cost differential of $0.43 per ton is considered to
be the saving made possible by the present chamnel snd basin. That
saving was $170,000 in 1955 and for the prospective averasge com-
merce of 1,000,000 tons over the next 50 years would bs $1330,000
anmnuallye.

L2, Although construction of a Federal navigation project at
Pine Orchard Harbor would alsgo asgsure the continued future saving
possible by use of the harbor instead of the cheapest alternate
roube for transportation of c¢rushed rock, it is congidered that
the present improvement would be maintained by the New Haven Trap
Rock Compeany, and the fubture use of the harbor assured, even if
& Federal improvement is not comstructed. The present and pro-
speobive saving by use of the harbor over the cheapest alternate
route, therefore, is not considered te be a benefit to the con-
sidered improvementse

Li3. The wider chamnel and larger basin in both of the plans
of improvement counsidered will permit higher towing speeds in the
channel, reduce the tug tura around time in the basin, and elim-
inate the present risk of groundings. The time now required for a
tug to travel from deep water to the loading basin and back to
deep water is reported to vary from L5 minutes to one hour,
depending on whether the tug is bringing in empties or taking out
loaded barges. It is considered that this time would be reduced
because of the higher safe speeds and shorter turn around time
made possible by the 100-foot wide channel and larger loading
bagin in either plan of improvemsnt. It is also eonsidered that
time losses presently incurred due to chenmel insdequacy snd barge
grovuading would be mabterially reduced. On the basis of prospective
fubure traffic of 1,000,000 tons of stone, which would require an
average of 1,Li30 $ug trips snnuelly, and bug operating costs of $20
per hour, it is considered that vessel operating costs would be
reducsd by $2,000 ennually by either of the considered plams of
improvement.

Lli. Onmly one spesific accident in the present channel hes
been reported, the grounding of the tug "Stamford"™ on the edge of
the channel in July 1956, and no date is available to permit a
precise evaluation of the hazard of operation in the present chan-
nel. The tug "Stemford™ would have overturned had it not been pos-
sible to use the two empty barges which she was towing. Otherwise;
demsge Ho the tug would heve been exbensive. Although no precise
evaluation of the benefit from redustion of the risk of operation

e} Do
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because of the wider chennel of the considered plams of improvement is
possible; in the best judgment of the reporting officer it is about
$2,000 armually.

h5. TIn addition to the reduction in operating costs because of
the wider channel, construction of the 15-foot channel and loading
bagin would eliminate all tidal delays to the tugs end barges now
used at Pine Orchard, Tidal delays which would occur in the con-
sidered 12-foot channel have been estimated om the basis that the
exigbing proportions of various draft tugs and scows will not chenge
appresiably in the fubure; that the tug operators will not use the
charinel with less than 3 feet clearsnce under the tug or with less
than 2 feet wmder the towed scows, and that the travel time in the
gongidered chammel is .25 hourss

6. Prospective fubure commerce of 1,000,000 tons of rock
sanually over the 1life of the project will require an average of
1,430 tug trips yeerly. The number of tugs of various drafts and
the delays which would occur in the considered 12-foot chanmel
are shown below:

Tugs Expected Hourg of Dslay
Neo Draft Average Total
Lo 8 0 0
70 9 G 0
250 10 .5 115
270 11 1.1 Lo7
Tt 12 1.8 1,296
1,430 , 818
h7. The operating cost for a tug is $20 per hour. The
opera tlng sost for the scows which would be delayed each time a
tug iz delayed is §3.70 per hour (an average of 1.85 scows at
$2,00 per hour)., The total operating cost of $23,70 of the
1,818 hourg of delay tims represents an annual cost of $ly3,000

wh¢eh would oceur in the considered 12-foot channel but would
be eliminatsd by the 15=foot chemmnel. There is a smail proba-
bility that some additionel delays would occur in the considered
12=foot chammel if a light draft tug was delayed because of the
+ids needsd for s deeper draft scows. The cost of this delay has
not besn estimated.

8. Tt ig comsidered improbable that material land enhance-
ment benefits would be realized. Past experience has shown that
dredging of the present channel is more often done by bucket
dredge than by hydraulic dredge. In view of the long chennel
length directly offshore, an unusually long pontoon pipeline would
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be reguirsd. There would be no apparent economy to the hydraulic
dredging method in this situnaiion, and, therefore, no reason to
reguire that spoil disposal areas be furnished. Such dredging as
might be done by hydraulic dredge, such as the inner basin,; in the
improbable event tnat the contractor put both types of dredges on
the job, could not be reliably considered o result in land en-
hancemsut. The Trsp Rock Company has no need or use for made land
in the sheore marsk areas, nor is it iikely that residential use
could be sndicipabted iz the immediste vicinity of this stone ship-
ping operasion. AL this time there is no indication of othar
industrial development in this ares of sufficient reliability to
warrant sszigning any direct benefit therefrom,

%9. I% is considered that benefits from elimination of navi-
gation hazards and $idal delays would reduce the transporiaiion
cost 1o the ronsumers and are, therefore, general benefits. The
benefite Irom consbruchion of either of the considered plans of
improvement are summarized below:

15=fo0t% 12=foot
Channel Chammel

-

From rsduced vesssl lost time and
operating btime becanse of the
wider chanmel $ 2,000 $ 2,000

4

From reduchion of the navigation
hazard of cperating in the pre-~

gert chamnel 2,000 2,000

From elimination of tidal delsys
%o bug and barge traffic £3,000 0
TOTALS $47,000  $ %,00C

COMPARISON OF BENEFITS AND COSTS

50. The benefits summarized above sre the incremental benefits
for each improvement in addition to the benefits provided by the
present channel and basin gt Pine Orchard Harbor. The New Haven
Trap Rock Company consiruchted and, if no improvement is made, would
no doubt sonbinue %o maintain the present channel and basgsin. It is
considered that the first cost of constructing the present improve-
ment has already been amorbized so that the fubure maintenance cost
reprassnts the tobal snnual cost of the present improvemenk. Base
or past maintenance figures i% is considered that fubure meinbtenance
of the existing channel and basin would require dredging aboub
8,000 cubic yards ab an asverage cost of $16,000 amually. The
incremental annusl cost of the considersed plans of improvement is
taken as the additional anrual costs of the improvement over the
annual costs of the present channel snd basin.

-15-



54i. Ths incrementsl annual cogbs
benefit-cost ratio for the considersd

shown below:

» annual benefit:, and the
plans of improvement are

iz=foot  l2~foot
Channel Channel

Total project anmusl chsrges $39,700 $26,000
Annual charges of present improvement 16 16,000
Incremental annual ol - §§’3 ﬁggoeo
Incremental annual benefiss $h7, 000 $ 4,000
Benefit-cost ratio 2.0 0.4

52. 1% should be noted that the hansfit-cost rabio for en-
larging anid deepening the present channel and basin to 15 feet is
favorabhiz, but that the considersd plan of improvement to widen

the 12~-foot channel is not saomomically justified.

5 snefits and costs have also been evalusked for con-
ﬁinued nainbznance of the exisbing channel and basin at Pine
Orchard. ZImprovement and msintenance of the harbor by local
interests yisided s redustion of transportation cosbtbs over the
cheapest alisrnase roube of $170,000 in 1955. The eshbimabed
aversge tonnage for the nexi 50 years would show a similar saving
of $430,000 annually. The estimated fubture annual cos: of main-
taining the existing improvement is $16,000; yielding a benefite-

5 rabtis of 26,9 for continued meinkenance of the present chan-
n2l sud bagin. ‘

FROPOCED IOCAL COOPERATION

ibereshs should be regquired o hold and ssve the
from damagss thab nmay result from eoasunagtion
and maintensnce oP the improvemsanbts. It 1s prohsbie that %he
Stabe of Comnechieut will, i: .>*3rdance with establiished prac-
tiea, provide the necessar arances when requeshed.

The New Haven Trap Rock Company should be reguirad to
and mainﬁain the loading basin sdjacent to its dock

: a depth of 15 fzab. The estimsted annual main-

m $,1o 000. Present dock facilities a;pnew 40 be

it - : thess facilities will be expanded
t0 mest fulure ne eds a5 hsy davelop.

2

U“

5C.  An aspportionmert of zos% has been made on the sis
that the New Haven Trap Rock Company will enlarge their 1o@d1ng
basin to abouf 3.2 acres, 15 fest deep, and make a casgh coniri-
busion of 30 percent of the congtruction of the Federsl channel.
Ths pressnt egbimated oozt 40 She New Haven Trap Rock Company
is $30,000 for enlarging the losding basin and $60,000 for he
cash conbribubion, a total of $9C,000, which iz 50 percent of +the
tonal cozh of the desired ilmprovement.

=16




57. The New Haven Trap Rock Company has been consulted and
has sgreed to the gbove requirements of local cooperation.

APPORTIONMENT OF COSTS AMONG INTERESTS

58, The benefits from the desired improvement are from reduc-
tion in %transportion cogis by eliminstion of delays ‘o commercial
navigetion and sre expected to accrus to the general public. How-
ever, the New Haven Trap Rock Company is the single shipping
interest presently expected to use the waterway, and it is consid-
ered that the company as z single beneficiary should contribute 50
parcent of the cost of the improvement. Based on the present cost
estimate of $180,000 to construct the project (exclusive of aids
4o navigabtion) the local share would be $90,000. It is further
conzidered that the dredging necessary to enlarge the loading basin
is properly a local responsibkility. The local share of the costs
of the desired improvement have, therefore, been divided between
the estimated cost of enlarging the loading basin, $30,000, and a
cash contribution toward congbruction of the Federal chanmel,
$60,000, which awount is 50 percent of the cost of construction
of +he chaunnel. The costs of the improvement have, therefore, been
apportioned or the tasis that the New Haven Trap Rock Company will
enlarge their loading basin and make a cash contribution of 40 per-
cent of the cost of the chamnel. Maintenance of the basin is con-
sidered a local responsibility.

COCRDINATION WITH OTHER AGENCIES

59. All Federal, State and local interests having interest
in the improvement of Pine Orchard Harbor were notified of the pub-
lic hearing held &t Pine Orchard, Branford, Connecticu%, on 26
August 1948. Representatives of the New Haven Trasp Rock Company,

officials of the Town of Branford and of the Fime Urshard Tacly Club,

other local interests, the U. S. Fish and Wildlifs Service, and
the U. S. Coast Guard have agll been consulited during the study
concerning the effects of the proposed improvemeniz on their
acbivibies.

DISCUSSION

60. Pine Orchard Harbor, in Branford, Connecticut on Long
Island Sound sbout 7 miles east of New Haven, is & small harbor
used by the recreabional fleet of the Pine Orchard Club and tugs
and barges transporbing crushed stone from the New Haven Trap
Rock Company dock. Local inkeresis have dredged an anchorage area
for recrestional craft, constructed a breakwater, and provided
mooring piles and docking facilities. The New Haven Trap Rock Com-
pany msintains a 12-foot dsep, 60-foot wide channel %o their
loading basin a% the head of the harbor.

=17
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tne public hearing in 1948, local interests rapre-
Pine Orchard Club, desired improvement of the har-
tional crafb. Tkp degired improvements were con-
2 Division Engineer in the prellmlnarv examination
nuitted February 2%, 1956. That report eoncluded +hab

v nggwgailcr projest for recreational crafd was nos
warrantzd. The Division Engineer recommended thab no further
DTP§X‘L3 mads of improvements for recreational navigation. The
Board of Engineers for Rivers znd Harbors concurred with +the
recommendshion of the Division EBaginser,

2. In 1955, the New Haven Trap Rock Company reguested &
Federal project to provide sz deeper channel to their losding
basin to raduce tidal delay expenses of the tugs and barges now
used for the shipment of sbout 500,000 tons of crushed astone
annually. Stone from their guarry in North Branford is brought
w0 thz dotk by the Branford Stesm Railway. a subsidiary company
1o be losdad or’w bargese The company sells crushed stone at
the dook, sbipe 1t by barge, o contraciors and consbruction
Jobs in acu%hérz N@*‘E@gL&nﬁ and New York. The %rap rock shipped
from Pine Orchard is used as conzrete aggregate and for road
bildl ng in the Long Island Sound area because of the relative
lack of suitable natural gravel in She area. The prospective
fuburs commsrea over +he next 50 years ils conservaibively egbi-
mated 2% an average of 1,000,000 tons of crushed rock annualily.

€%. Two plans of improvemsnt for commercial navigation at
Pine Qvchard Harbor have been considered. Each would provide a
1ds channsl and =z = acre loading basin gt the dock of

o ¢ =

100-foot

‘the New Haven Trap Rock CJompany, roughly on the alignment of the
axisting improvemenks.

ﬂhamn 1 and basin is economizally
atio of 2.0. The first cost of
at $;90q000 for dredging %he pro-
for additional navigation sids,
kmimgbaman$0dllnﬁ%»
L maintenanas ﬂoyss are estimated at $22,000
- . chaxnel, $200 for nsvigation azids, and $10,000
Tor the $©aw¢zg basiy fotal annual charges for the projech
would e $39,700 @nd tJC incramental annual charges for the
improvemens (the differencze bebwesn the total project annusl
charges and The asbimat ﬁd,$gtaGﬁO annually necessary to main-
tain the pressnt improvement) iz $23,700.

(1)
i
e
+
%
+.

Arual, hen 5 m the desired 15-foob channs’ sye
50 be $2,000 from reduJJLon of the present navigztion
00 from reduction of ngvigation costs incurred by
the presen® naxrow channel and basin, and $432,000
don of tidal dsiayz Lo present and prospachive tug

3
w § (oo



and scow traffic because of deepening the chemnel from 12 to 15
feet and widening it from 60 to 100 feet. The total annual bene~
fits of $;7,000 and incrementel smmuel charges of $23,700 indi-
cate a benefit-cost ratio of 2,0 for the desired improvement.,

66, Study of the 12-foot considered improvement indicated
benefits from reduction of navigation hazards of $2,000, end
from reduction of vessel operation costs of $2,000, a total of
4,000, The total project annual charges would be $26,000 and
the inoremental annual charges for this improvement are $10,000.
This improvement would have e benefit-cost ratio of Ooy, end is
not economically justified.

67. Benefits were alsc evaluabed for the present improve-
ment at Pine Orchard Harbor. It appeers that annual savings in
transporbation costs over the cheapest alternate route were ebout
$170,000 in 1955, and over the next 50 years would average
$,30,000 enmuslly. A large proportion of this amount accrued to
the users of the crushed stone shipped from Pine Orchard end is
considered to be o general benefit. The continued expenditure of
en estimeted $16,000 annuslly by local interests to maintain the
present improvement would assure this bemefit. The value of the
business gained by the New Haven Trap Rock Company because of the
aveilebility of the present improvement is certainly sufficient
to justify their continued maintenence of the present 12-foob
channel if the harbor is not improved, while the general benefits
fram the desired 15-foot chammel snd from the existing channel
are considered to be more than sufficient to justify a Federal
project for improvemente.

68, The benefits from the desired improvement are trans-
portation savings acoruing from reduced operating costs of com-
mereial nevigation. However, the vessel traffic in the improved
wakerway will consist solely of the tugs and barges +to the dock
of the New Haven Trap Rock Compsny. An apportiomment of costs
between imterests has, therefore, been made so that the pon-
Fodersl share of the construction cost would be 50 percent of the
total project construction cost. Based on the present estimate
of $180,000 for comstruction of the project exclusive of aids to
navigation,the local share would be $90,000, of which $30,000 is
the cost of dredging the loading besin. The remaining $60,000
is 10 percent of the present estimated cost of the channel.

69, It is considered that the New Haven Trap Rock Company,
as the only shipper expected to use the waterway, should be re-
quired to enlarge snd maintain their loading basin and make a
cash combribubion of L0 percent of the cost of the Federal channel.
The snnual cost for maintaining the loading basin is estimeted at
$10,000, The New Haven Trap Rock Company has been consulted and
has agreed to enlarge and maintain the loading basin end provide
the necessary cash contribution.

=19



70 Iun addition, local interests should be required to hold
and save the United States free from all demages thet may result
from the project. It is expested that the State of Commecticut
will provide the necessary assurances when required.

7l The U. S. Dopartment of Fish and Wildlife has been
consulted on the effect of the desired improvement on fish and
wildlife and has advised that Fish and Wildlife interests have
no adverse camment to offer.

CONCIUSIONS

72, Congtruction and meintensnce of the present channel at
Pine Orchard by local interests has provided lerge general nevi-
gation benefits by reducing transportstion costs for shipment of
crushed rock to points around Long Islend Sound. The volume of
this traffic is now sbout 500,000 tous yesrly, and it is expected
to awverage sbout 1,000,000 tons annuelly over the next 50 years.
The character of the tugs and scows now used at Pine Orchard,
and delaysd by tidal operation, is not expected to change mete-
rially in the future.

73. A Fadsral navigation projeet is justified to provide
the dezired improvement at Pine Orchard Harbor, Braunford,
Commeotiout. The improvement would consist of a 15-foot deep
chennel, 100 feet wide and about 1,500 feet long, from deep
weter in Long Isiand Sound to the loading basin of the New
Haven Trap Rock Companys As the only shipper expected to use
the waterway, that company should be requirsd to share in the
sost of the improvement to the extent of 50 percent of the con-
gtruction coste

7he The total first cost of the improvement is estimated
(Mexrch 1957) at §182,0005 $150,000 to construct the 15=-foot
chennel, $30,000 to enlarge the loading basin and $2,000 to
provide additional aids to navigation. Annual maintenance costs
are estimated at $22,000 for the chanuel, $10,000 for the basin
and $20C for the additional navigation aids. The incremental
annual chargeg for the desired luprovement are estimated at
$2%,700, the benefits from reduced navigation costs are §L47,000
and the benefit-cost ratio is 2.0 4o 1.

75. It is considered that because the New Haven Trap
Rock Compeny is the only shipper presently expeciad to use the
waterway, that company should be required to contribute 50 per-
sent of the cost of construction of the projects An apportion-
ment of costz has been made on that basis. The Federal cost of
the project is estimated at $90,000, plus the cost of additionsl
navigation aids esbimated to cost $2,000, The non-Federal cost of

=P



the project is estimsted at $20,000, of which $30,000 is the
estimated cost of emlarging the loading basin. The necessary
cash countribution of L0 percent of the cost of the Federal
channel construction is now estimated et $60,000.

76. The New Haven Trap Rock Company has been consulted and
hes asgreed to snlarge and maintain the locading basin and contri-
bute in cash LO percent of the Federal construction cost. Local
interests should also be required to hold and save the United
States free from damages resultiag from the construction and
maintenance of the project. It is expected that local interests
will provide the necessary assurances when requested.

77 A considered albernate plan of improvement to widen
to 100 feet the present 12-foot chaunel and enlarge the loading
basin would have a first cost of about §92,000, incremental an-
nual charges of $10,000, and would yield benefits from reduced
navigation costs of abowt $4,000, The resulting bemefit-cost
ratio of OdJ; indicates that this considered improvement is not
Justified.

RECOMMENDATIONS

78 It is recommended that 2 Federal navigation project
be authorized at Pine Orchard Harbor, Brenford, Connecticut to
provide for e chammel 15 feet deep, 100 feet wide from deep water
in Long Island Sound to the New Haven Trap Rock Company loading
basin., The estimeted (Marsh 1957) Federal first cost is $90,000
for construction of the chermel and $2,000 for additionel naviga-
tion sids; with $22,000 annually for meintensnce of the channel
and $200 for maintenance of the navigetion aids. The authoriza-
tion should be subject to the requirements that the New Haven
Trap Rock Compeny contribute 4O percent of the construction cost
of the proposed Federal channel project and enlarge and maintain
their loading basin to 3:2 acres at a depth of 15 feet. ILocal
interests should also be required to hold and save the United
States free from demages resulting from the consbruction and
maintenance of the project:

Incls ROBERT J. FLEMING, JR.
Map of Pine Orchard Harbor Brigadier General, U, S. Army
Division Engineer
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